


3 



I Office I 




INVESTOR IN PEOPLE 



The Patent Office 
Concept House 



Cardiff Road 
Newport 



South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p 1 c 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Dated 19 February 2003 




An Executive Agency of the Department of Trade and Industry 



^Patpts Form 1/77 



Patents Act 1977 
(Rule 16) 



THE PATENT OFFICE 

C The 

-a aus 2002 Pat l nt 

NEWPORT Office 



Request for grant of a patent 

(See the notes on the back of this form. You can also get an 
explanatory leaflet from the Patent Office to help you fill in 
this form) 



Mil 



The Patent Office 



POi/7701 



Cardiff Road 
Nev 



A ft AA-A^*JJsff? JL. 



1 . Your reference 



84594/12480/05 



Patent application number 

(77ze Patent office will fill in this part) 



3. Full name, address and postcode of the or of 

each applicant (underline all surnames) 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



EASTMAN KODAK COMPANY 

343 STATE STREET 

ROCHESTER 

NEW YORK 14650-2201 

UNITED STATES OF AMERICA 



0218507.2 



(4 ZbOlcoo 1 



NEW JERSEY 



A. Title of the invention 



A METHOD OF MAKING A MATERIAL 



5 . Name of your agent (if you have one) 



A FREEMAN 



"Address for service" in the United Kingdom KODAK LIMITED 
to which all correspondence should be sent 

(including the postcode) 



Patents ADP number (if you know it) 



PATENTS, W92-3A 
HEADSTONE DRIVE 
HARROW 

MIDDLESEX HA1 4TY 



If you are declaring priority from one or 
more earlier patent applications, give the 
country and date of filing of the or of each 
of these earlier applications and (if you know it) 
the or each application number 



Country Priority application number 
(if you know it) 



Date of Filing 
(day / month / year) 



7. If this application is divided or Otherwise Number of earlier application ~ Date of filing 

derived from an earlier UK application, give < da y 1 month 1 y ear > 

the number and the filing date of the earlier 

application 



8. Is a statement of inventorship and of right to 
grant a patent required in support of this 

request? (Answer 'Yes ' if YES 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



Patents Form 1/77 ^ & 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document. 

Continuation sheets of this form 



Description 8 
Claim(s) 
Abstract 

Drawing(s) 



10. If you are also filing any of the following, 
state how many against each item. 



Priority Documents 
Translations of priority documents 
Statement of inventorship and right 

to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patent Form 9/77) 

Request for substantive examination 

(Patent Form 10/77) 



Any other documents 

(please specify) 

-Jl I/We request the grant of a patent on the basis of this application. 




Signature y^^^ ^^^^ Date ^ ^ 2 



12. Name and daytime telephone number of A FREEMAN 020 8424 4431 

person to contact in the United Kingdom 

Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication or 
communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be informed if 
it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, Section 23 of the 
Patents Act 1977 stops you from applying for a patent abroad without first getting written permission from the Patent Office unless 
an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same invention and either no 
direction prohibiting publication or communication has been given, or any such direction has been revoked. 
Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet of paper 
and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be attached to this form. 

d) If you have answered 'Yes ' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



A METHOD OF MAKING A MATERIAL 



FIELD OF THE INVENTION 

The present invention relates to a method of making a material. In 
particular the invention relates to a method of making a foamed material suitable 
for use as, amongst other things, an inkjet medium. An example of such a 
material is that described in our co-pending UK Patent application entitled "Inkjet 
Recording Medium", having the same filing date as the present application and 
corresponding to our Docket number 84595. 

BACKGROUND OF THE INVENTION 

Most commercial photo-quality inkjet media can be classified in one of 
two categories according to whether the principal component material forms a 
layer that is porous or non-porous in nature. Inkjet media having a porous layer 
are typically formed of inorganic materials with a polymeric binder. When ink is 
applied to the medium it is absorbed quickly into the porous layer by capillary 
action. However, the open nature of the layer can contribute to instability of 
printed images. Inkjet media having a non-porous layer are typically formed by 
the coating of one or more polymeric layers onto a support. When ink is applied 
to such media, the polymeric layers swell and absorb the applied ink. However, 
due to limitations of the swelling mechanism, this type of media is slow to absorb 
the ink, but once dry, printed images are often stable when subjected to lighf and 
ozone. 

A method of manufacturing a material that addresses these problems is 
required. The applicant has recognised that use of a polymer foam coated on a 
support would address the problems associated with the inkjet media. A method 
of manufacturing such a material is required. Although the material when 
manufactured would be useful as an inkjet media, its use would not be limited in 
this regard. Indeed, the material may find uses in any number of applications. For 
example, the material may be used as insulation tape, a coating for e.g. shelves, 
sticky-backed coating material, and any other possible use for a material. 
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Traditionally, polymer foams are manufactured using mostly hydrophobic 
thermoplastic materials such as Polyurethane, Polyvinyl Chloride (PVC) and 
Polyethylene, which require high processing temperatures. Initially, a gas-filled 
polymer is formed from which the polymer foam is formed. One example of a 
typical method of forming a gas-filled polymer relies on the thermal 
decomposition of chemical blowing agents within a polymer solution, thereby 
generating nitrogen N2 or carbon dioxide C0 2 gas in the solution. The thermal 
decomposition may be caused by the application of heat or as a result of the 
exothermic heat of reaction during polymerisation. 

An alternative method of creating a gas-filled polymer involves the 
mechanical whipping of gases into a polymer melt, which then hardens either by- 
catalytic action or heat, trapping gas bubbles in a matrix. Low boiling point 
liquids LBPLs may also be used. Volatilisation of LBPLs e.g. methylene chloride 
within the polymer melt occurs as a result of the application of heat or the 
exothermic heat of reaction. Accordingly, gas is introduced into the polymer 
forming a gas-filled polymer. In one example, gas dissolved in a polymer 
expands upon reduction of pressure in the system, thereby causing the formation 
of gas bubbles in the polymer. Alternatively, microspheres may be incorporated 
into a polymer mass, the spheres consisting of gas-filled polymer that expands 
upon heating. 

In all these cases, after obtaining the gas-filled polymer, typically a foam is 
then formed using one of three common manufacturing processes: compression 
moulding, reaction injection moulding or extrusion of the foam. 

A problem with these processes is that the temperatures involved can be 
very high, e.g. in excess of 150°C, as the polymers used are in their molten state. 
The most common processing method used in creating polymer foam films is 
extrusion. This is a three stage operation consisting as a first stage of forming a 
polymer solution with gas dissolved in it. This may be achieved by injection of 
N2 or CO2 into the solution or by the use of blowing agent, to create a single phase 
solution. Next, nucleation sites are formed, as a result of a rapid pressure drop to 
create large numbers of uniform sites. Finally, cell growth then takes place by 
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means of diffusion of the gas to form bubbles. Control of cell growth is achieved 
by controlling processing conditions such as pressure and temperature. 

Methods of forming porous polymer layers have been disclosed such as 
those disclosed in United States Patent Number 6228476 and United States Patent 
application number 2001/0021726. Such methods rely on the use of curable 
polymers. 

United States Patent number 3794548 discloses the use of polyurethane in 
a porous polymer film. Heating of the polymer causes volatilisation of solvents 
within the polymer resulting in a porous coating. 

A method of forming a foamed polymer material is required that uses very 
low processing temperatures in comparison to all traditional methods. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided a method of making a 
material, comprising the steps of: 

coating a support with a solution comprising a hydrophilic polymer and a 
blowing agent; and, 

either prior to or after the step of coating said support, interacting with said 
solution, to cause said blowing agent to generate gas bubbles within the solution 
causing foaming of said hydrophilic polymer. 

In one example, the step of interacting with the solution is performed-after 
coating of the support and comprises applying heat to said solution. In thfs case, 
heat may be applied to the solution during drying of the coated support. 

In an alternative example, the interaction with the solution comprises 
applying heat to the solution prior to coating of the support such the solution when 
coated onto the support has bubbles already formed therein. In this case, the heat 
may be applied by a heater coupled to a vessel holding the solution. Alternatively, 
heat may be applied by the addition of an acid to the solution to react with the 
blowing agent to thereby generate bubbles of gas in the solution. 

ADVANTAGEOUS EFFECT OF THE INVENTION 
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The present invention provides a method of making a material that enables 
a polymer foam to be formed without requiring the use of high processing 
temperatures as required by conventional methods. In particular, in contrast to 
conventional methods of making foams, a support is coated with a solution of a 
hydrophilic polymer and a blowing agent. Interaction with the solution either 
prior to or after the step of coating gives rise to the generation of gas bubbles from 
the blowing agent which enables a material to be formed at low temperatures. 
The material has uses in many applications including, amongst others, use as an 
inkjet medium. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method of making a material, the 
material having many different possible uses, including amongst others use as an 
inkjet medium. Initially, in the method of the present invention, a solution is 
formed of an aqueous polymer together with a blowing agent. The solution is 
coated onto a support such as resin-coated paper, film base, acetate, polyethylene 
terephthalate PET, printing plate or any other suitable support. Heat is applied to 
the solution, either before or after application to the support. The heat causes the 
blowing agent to decompose and create gas bubbles, thereby forming a polymer 
foam on the support. The foam is effectively a network of either open- or closed- 
cell arrangements of voids within a polymer matrix. When dry, the material is 
suitable for use as an inkjet medium. In particular, the material does not 
experience the problems associated with conventional porous or non-porous inkjet 
media. 

There are two possible related approaches for forming the material, both of 
which rely on the formation of a porous hydrophilic polymer layer i.e. a 
hydrophilic polymer layer with void spaces produced by a generated gas. The gas 
can be generated either in a coating solution, or during a setting and drying 
process of the material. In other words, the gas can be generated either before or 
after the coating of the support. 

If the gas is generated before the coating of the support the method 
involves the coating of a foamed polymer solution. Accordingly, the material is 
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prepared by coating a support with a layer of foamed polymer solution in which 
micro-bubbles are formed. The micro-bubbles are formed in an aqueous solution 
of a hydrophilic polymer and foaming agent. The aqueous solution containing the 
micro-bubbles is then coated onto a support. The foamed polymer solution is 
created by heating the solution prior to its application to the support, to promote 
the decomposition of the blowing agent to generate a gas. Alternatively, an acid 
may be added to the solution to react with the blowing agent again to generate a 
gas within the solution. Preferably, a compound which on heating releases an 
acid, is added to the solution. When the solution is heated, acid is released which 
reacts with the blowing agent to cause decomposition of the blowing agent and the 
consequent generation of gas. 

If the gas is generated after the coating of the solution, the method 
involves the coating of a support with an aqueous solution of hydrophilic polymer 
with a blowing agent followed by the application of heat to the solution i.e. by 
heating the entire structure of the coated support. The coating is dried, and 
bubbles are caused to form in the coated layer by heating the layer or the entire 
coated material to a suitable temperature. In one example, the blowing agent is 
selected such that heat provided to dry the coated support is sufficient to cause 
decomposition of the blowing agent and generation of the gas. In an alternative 
example, a compound which on heating releases an acid, is added to the solution. 
When the solution is then heated, acid is released which reacts with the blowing 
agent to cause decomposition of the blowing agent and the consequent generation 
of gas. 

In both approaches described above, any suitable method of coating may 
be used to coat the solution onto the support. For example, curtain coating, bead 
coating, air knife coating or any other suitable method may be used. Typically, in 
bead coating a set-up is used in which a multi-layer arrangement of liquids is 
applied to a moving web via a hopper. The examples below describe such a set- 
up. 

Both the approaches described above create a voided layer, which consists 
of a hydrophilic polymer e.g. (amongst others) polyvinyl alcohol (PVA), 
polyethylene oxide (PEO), polyvinylpyrrolidone (PVP), and gelatin. Any suitable 
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hydrophilic polymer may be used in the method of the present invention. Where 
the material to be made is intended for use an inkjet medium, the polymer selected 
must be sufficiently swellable and hydrophilic for the formed material to function 
as an inkjet medium. . . 

Preferably, surfactant may be added to the solution of hydrophilic polymer 
and blowing agent. The surfactant serves as a coating aid during coating of 
solution onto the support. 

The blowing agent used in the method of the present invention is selected 
in dependence on the temperature at which it reacts to generate gas. By selecting 
a blowing agent that reacts at a relatively low temperature, material may be 
formed without requiring high temperatures. Examples of suitable blowing agents 
for use in the method of the present invention, include a mixture of sodium nitrite 
and ammonium chloride, metal carbonates and bicarbonates. Further examples of 
suitable blowing agents are described in, for example, the Handbook of Polymeric 
Foams and Foam Technology, Edited by Daniel Klempner and Kurt C. Frisch, 
Chapter 17: Blowing Agents for Polymer Foams, Section 3 Chemical Blowing 
Agents, (Chapter written by Dr. Fyodor A. Shutov). 

In one example of the present invention, three layers of a solution of a 
polymer are coated simultaneously onto the support. It is possible that the 
proportion by weight of blowing agent to polymer in the different layers varies 
and in any one or more of the layers may be up to about 200%. Typically, it- 
would be in an amount from about 10% to about 60%, preferably about 30% to 
about 50%. 

A surfactant such as a Flouro-surfactant e.g. Olin 10G, Lodyne SI 00 or 
Zonyl FSN, may also be added to the hydrophilic polymer used in the porous 
hydrophilic polymer layer. The proportion by weight of surfactant, where present, 
to the weight of each layer of solution as applied to the support may also vary. 
Typically, it would be in an amount from about 0.01% to about 2.0%, preferably, 
about 0.01% to about 1.0%. In the case where any number of layer(s) of solution 
of polymer are coated, the proportions by weight of blowing agent to polymer and 
surfactant, where present, to solution may have values in the same ranges. 
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The invention is illustrated by the following examples. Examples 1 and 2 
below relate to methods of making a material for use as an inkjet medium 
although it will be appreciated that the material as manufactured may find uses in 
any number of other possible applications. 

EXAMPLES 

A material was prepared as follows: - 

Example 1 

A resin-coated paper support was coated with three layers. When the 
material is to be used as an inkjet medium, each of the layers functions as an ink- 
receiving layer and is therefore referred to as such in the example. Each layer 
comprised of polyethylene oxide (PEO), blowing agents (a total of 50% by weight 
compared to the PEO lay-down) and some surfactant. 

The ink-receiving layer nearest the support consisted of 2.35 g/m 2 of PEO, 
0.66 g/m 2 of sodium nitrite, 0.51 g/m 2 of ammonium chloride and 0.212 g/m 2 of 
Olin 10G surfactant. The middle ink-receiving layer consisted of 2.55 g/m 2 of 
PEO, 0.72 g/m 2 of sodium nitrite, 0.56 g/m 2 of ammonium chloride and 0.424 
g/m 2 of Olin 10G surfactant. The top ink-receiving layer consisted of 2.77 g/m 2 of 
PEO, 0.78 g/m 2 of sodium nitrite, 0.61 g/m 2 of ammonium chloride and 0.636 
g/m of Olin 10G surfactant. The three layers were then coated simultaneously on 
a bead-coating machine using a standard slide hopper. A control coating was also 
prepared at the same time where the layers were identical to those described 
above, except the blowing agents (sodium nitrite and ammonium chloride) were 
omitted. 

To initiate the blowing process, the dryers inside the coating track were set 
to 70°C through which the coating of this invention was passed. 

Example 2 

A resin-coated paper support was coated with three layers. Again, when 
the material is to be used as an inkjet medium, each of the layers functions as an 
ink-receiving layer and is therefore referred to as such in the example. Each layer 
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comprised of polyvinyl alcohol (PVA), blowing agents (a total of 50% by weight 
compared to the PVA laydown) and some surfactant. 

The ink-receiving layer nearest the support consisted of 6.1 g/m of PVA, 
1.72 g/m 2 of sodium nitrite, 1.33 g/m 2 of ammonium chloride and 0.212 g/m 2 of 
Olin 10G surfactant. The middle ink-receiving layer consisted of 6.8 g/m 2 of 
PVA, 1.92 g/m 2 of sodium nitrite, 1.48 g/m 2 of ammonium chloride and 0.424 
g/m 2 of Olin 10G surfactant. The top ink-receiving layer consisted of 7.5 g/m 2 of 
PVA, 2.1 1 g/m 2 of sodium nitrite, 1.64 g/m 2 of ammonium chloride and 0.636 
g/m 2 of Olin 10G surfactant. The three layers were then coated simultaneously on 
a bead-coating machine using a standard slide hopper. A control coating was also 
prepared at the same time where the layers were identical to those described 
above, except the blowing agents (sodium nitrite and ammonium chloride) were 
omitted. 

To initiate the blowing process, the dryers inside the coating track were set 
to 90°C through which the coating of this invention was passed. 

In both examples a material suitable for use as an inkjet medium was made 
without the use of high temperatures in the manufacturing process. 
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CLAIMS: 

1 . A method of making a material, comprising the steps of: 

coating a support with a solution comprising a hydrophilic polymer and a blowing 
agent; and, . . 

either prior to or after the step of coating said support, interacting- with said 
solution to cause said blowing agent to generate gas bubbles within the solution, 
causing foaming of said hydrophilic polymer. 

2. A method according to claim 1, in which the step of interacting with the 
solution is performed after coating of the support and comprises applying heat to 
said solution. 

3 . A method according to claim 2, in which heat is applied to the solution 
during drying of the coated support. 

4. A method according to claim 1, in which the hydrophilic polymer is a 
polymer selected from the group consisting of polyvinyl alcohol, polyethylene 
oxide, polyvinylpyrrolidone and gelatin. 

5. A method according to claim 1, in which a plurality of layers of coating 
solution are coated simultaneously onto said support. 

6. A method according to claim 1 , in which a surfactant is included in the 
solution of hydrophilic polymer and blowing agent. 

7. A method according to claim 6, in which the surfactant is a flouro- 
surfactant. 

8. A method according to claim 6, in which the proportion by weight of 
surfactant to the solution is in an amount from about 0.01% to about 2.0%, 
preferably, about 0.01% to about 1.0%. 
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9. A method according to claim 1, in which the proportion by weight of 
blowing agent to polymer is in an amount up to about 200%. 

10. A method according to claim 9, in which the proportion by weight of 
5 blowing agent to polymer is in an amount from about 10% to about 60%, 

preferably, about 30% to about 50%. 

11. A method according to claim 1, in which the interaction with the solution 
comprises applying heat to the solution. 

10 

12. A method according to claim 1 1, in which heat is applied to the solution 
prior to coating of the support such the solution when coated onto the support has 
bubbles already formed therein. 

i 

15 13. A method according to claim 12, in which the heat is applied by the 
addition of an acid to said solution to react with the blowing agent to thereby 
generate bubbles of gas in the solution. 

14. A method according to claim 1 1, in which a compound which oil heating 
20 releases an acid is added to the solution, such that when the solution is heated, 

acid is released which reacts with the blowing agent to cause decomposition of the 
blowing agent. 

15. A method according to claim 1, in which the material is an inkjet medium. 

25 
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ABSTRACT 



The invention provides a method of making a material. The method . 
comprises the step of coating a support with a solution comprising a hydrophilic 
polymer and a blowing agent. Either prior to or after the step of coating the 
support, the solution is interacted with in some way e.g. heated, to cause the 
blowing agent to generate gas bubbles within the solution, causing foaming of the 
hydrophilic polymer. 
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